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TO ALL WHOM IT MAY CONCERN: 

Be it known that I, Jong-Hoon KANG a citizen of the Republic of 
Korea, residing at San 136-1, Ami-Ri, Bubal-Eub, Ichon-Shi, Kyoungki-do 
467-860, Korea have invented a new and useful APPARATUS AND METHOD 
FOR PREVENTING DATA COLLISION IN A RADIO FREQUENCY 
IDENTIFICATION TAG SYSTEM, of which the following is a specification. 



APPARATUS AND METHOD 
FOR PREVENTING DATA COLLISION 
IN A RADIO FREQUENCY IDENTIFICATION TAG SYSTEM 

. / FiVld of the Invention. 

^Vl| \y The present inventio\relates to a radio frequency- 

identification (RFID) tag sy^em, and more particularly, to 
5 an apparatus and a method for preventing data collision. 

^ 0 WQb ^ "BaetecrreTO d of the I n v-ox^t ioa— 

'% Generally, a radio frequency identification (RFID) tag 

in 

« system is applied to identification and security of goods and 

It) stocking managing, which is even more functional. In a 

^ conventional RFID system, however when a number of tags 

rl within a radio frequency field are activated by a reader, 

Of 

S identification transfers for the tags lead to data collision.. 

As a result, the reader fails to read the data and the tags 
15 are disqualified. 
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Brief Description of the Drawings 

Ob^^cts and features of the instant invention will 
become apparent from the following description of preferred 
20 embodiments tak^a in conjunction with the accompanying 

drawings, in which: 
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'ig. 1 is a block diagram of an RFID tag reader 
constructed in accordance with the teachings of the present 
invent ic 

Fig.\2 shows a diagram of an RFID tag constructed in 
accordance with the teachings of the present invention; 

Fig. 3 iSs a transfer timing diagram of a sequential 
transfer of identification information for each tag to the 
reader constructed in accordance with the teachings of the 
present invention ; 

Fig. 4 provides \a diagram of transfer period for each 
tag constructed in accordance with the teachings of the 
present invention; and 

Fig. 5 is a flow charli of'a method for preventing data 
collision constructed in accordance with the teachings of the 
present invention . 
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Detailed Description of the Preferred Embodiments 

Hereinafter, preferred devices and methods constructed 
in accordance wi^th the teachings of the present invention 
20 will be described \Ln detail with reference to the 

accompanying drawing 5 
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As shown in Fig. 1, an RFID tag reader 10 generally 
includes a transferring unit 100, a receiving unit 120, a 
data decoder 140, and an antenna coil 160. 

^n particular, the transferring unit 100 includes a 
carrier signal generator 102 that generates a carrier signal. 
The transf errs^ng unit 100 also includes a carrier signal 
amplifier 104 f oH.amplif ying the carrier signal from the 
carrier signal generator 102. The transferring unit 100 
further includes a gap i^gnal generator 106 for generating 
non-transfer period. Nv 

The receiving unit 12 0 includes an amplitude detector 
124 for detecting an amplitude of a read data stream. The 
receiving unit 120 also includes a filtering and amplifying 
unit 126 for filtering and amplifying the detected amplitude- 
from the amplitude detector 124. The receiving unit 120 
further includes a signal collision detector 122 for 
receiving an output of the filtering and amplifying unit 126 
for detecting data collision. 

Referring to Fig. 2, an RFID tag 20 includes an antenna 
2 00 matched to a resonance frequency, and an integrated 
circuit 220 electrically coupled to the antenna 200. The 
integrated circuit 220 includes a memory 222 for storing data 
and a timer 224 for generating a non- transfer period. 
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IrAan RFID tag system the reader 10 successively 
transmits^ a radio frequency signal determined by 
electromagnetic field strength defining a tag read range. An 
RFID tag 2 o\ within the tag read range turns on in response to 
the electromagnetic field transmitted and transfers data 
stored in the Viemory 222 by using a predetermined protocol. 

Fig. 3 is a transfer timing diagram of the data 
transmission protocol of the RFID tag systems shown in Fig. 
2 . The output dafta of the RFID comprises a data transfer 
period, i.e. data period, and a non transfer-period, i.e. gap 
period. The data pariod has a predetermined uniform length 
and no data were trarnsmitted for the gap period. 

The message to be\ transferred for the data period is a 
predetermined data comprising information data bit defined in 
the data protocol and haa a uniform data bit length. 

The gap period is generated in the timer of RFID tag 
system by setting the lengtn information of the gap period. 
The length of the gap period\is longer than that of the data 
period for the purpose of the\prevention of the data 
collision and the correct data\receiving . In a preferred 
embodiment of the present invention, the gap period is ten 
times as long as the data period! 
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Ths^data streams comprising the data period and the gap 
period are su&s^ssively outputted if the RFID tags are within 
the read range and a^jower is supplied form an antenna and a 
resonance circuit . 

Now referring to Fig. 4, a non- transfer period is 
typically about 10 times longer than a data transfer period. 
Even if the non-transfer period is fixed, the absolute value 
of the non-transfer period between the tags could be varied 
by a tag manufacturing tolerance. 

an RFID tag 20 is within the tag read range, 
^ identification information of the RFID tag 20 is successively 
trans f err 

Fig. 4, at whnSch the data transfer goes along with the 



non- transfer period. 

As shown in Fipf . 4, variation of the non-transfer period 
results in a skew or Werlap period with the transfer period 
for each tag. Even though data collision occurs during a 
first period Tl and a fourth period T4 , the identification 
information for each tag witshin the tag read range can be 
read despite the data collision because the skew period 
varies as the data transfer perrod is repeated. During the 
transfer periods Tl and T4 , for exlample, the identification 
information for tag 1 and tag 2 cannot be read because a data 
collision have occurred. 
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That is, the length of the non- transfer period generated 
by the timer depends on the tolerance of electric devices in 
the timer, whereby the length of the non- transfer period 
varies with the respective RFID tag devices, by a small 
quantity, and the periodic time of the data stream is 
different as the * respect ive RFID tag. devices. Consequently, 
it is possible to get a period in which no data collision 
generated as the repetition of the data transmission even if 
the data collision generated in the first data transmission 
period and to get a correct data transmission. 

Referring to Fig. 5, a method for preventing data 
collision in an RFID system begins at step 300 with a reader 
10 transmitting a carrier signal at a predetermined 
frequency. The transmitted carrier signal from the reader 10 
is converted DC power of a card (tag) 2 0 by a power 
generating circuit of the card 20. The amplitude of the 
carrier signal is adjusted by using a predetermined data bit 
rate that is one over 10 or 16 of the carrier frequency and a 
data state of either logic low or logic high that is 
determined by the amplitude of the carrier signal. 
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At step 320, a first gap signal is transmitted by the 
reader 10 to give a time gap to the successively transmitted 
carrier signal before the data transfer is started so that 
the reader 10 can identify the data transfer. And also, the 
first gap signal stops the data transfer when a number of 
cards (tags) 2 0 are within a same tag read range and prevents 
a number of cards (tags) 2 0 from simultaneously responding to 
the carried signal transmitted by the reader 10. 

At step 330, it is checked whether a card (tag) 20 
responsive to the carrier reader signal is within the read 
range and reading an initial response of the card (tag) 20. 
If a card (tag) 2 0 does not exist within the read range, then 
the step 320 of transmitting the first gap signal is 
repeated. However, if a card tag (20) exists within the read 
range, it is checked whether the initial response of the card 
(tag) 20 leads to data collision at step 340. If the initial 
response leads to data collision, the steps from the step 320 
are repeated; and, if the initial response does not lead to 
data collision, the data stored at a memory 222 of the card 
(tag) 20 is read by the reader 10 with a predetermined 
protocol at step 350. 
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signal ^wlrfeia^a period shorter than that of the first gap 
signal is generat^ti^o notify that the data transfer is 
complete and then the readet^O repeats the steps from the 
step 330 for another card (tag) 2( 

lthough certain methods and apparatus constructed in 
accordant with the teachings of the invention have been 
described herein, the scope of coverage of this patent is not 
limited thereto. w^i the contrary, this patent covers all 
embodiments of the teanungs of the invention fairly falling 
with the scope of the appended claims either literally or 
under the doctrine of equival* 
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